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ABSTRACT 

PURPOSE: To eliminate the need for a stage for removing the oxide in a 
contact hole and to improve a yield by exposing a material having an 
electrical conductivity even when oxidized into the contact hole. 
CONSTITUTION: A first auxiliary capacity line 29 and a gate line 22 are 
made into a crossover structure. Namely, a Cr line is extended to just 
before the contact hole 31 and an ITO line is extended from the point just 
before the point up to a contact region. The ITO is exposed in the contact 
hole 31 by the structure and a good contact characteristic is therefore 
obtained even if a first electrode 32 for attaining the crossover is 
formed. A gate terminal 30, drain terminal and auxiliary capacity terminal, 
etc., are also first formed by providing the Cr of the gate line, then 
providing the ITO thereon and the connecting with the 2nd electrode 33 
provided on the upper layer thereof via the gate insulating film is 
therefore exposed in the contact hole. The good contact characteristic is 
thus obtained 
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■h^\^-ay-99Yit^~)VfV,zWi^-thW&<^i^\z\t. ®| 
msb^^'^f^-=iy'9 9Y'^$k^l^'thWmifh-> 
tz. 

C. D{4. ^(7)f^|ir*T\ ^J;l{fCri: ITOc02^fll 
iSt c:<7)ay;?:7 h7j^-;K3 1 ) T-Ji. itoo 



1 

^mi-tt:fjmzw^izm[:^miff:>titz hu-^ >^^y 

ms.y- h^^yii. Buiey- h tmmco 3 ^ h * 
-f\^^i(fLxz<r)y-hmmJSi±izm^^tifzB\^iiit 
y^ytmm^izayi'irh-timmxh-ox. mrien 

[ if 2 ] ^BM^t^m^mnz^mz^mpmifi^ 
h.fzy-h'7'<yt. ZLcoy-hy^yt^mz^^ 
^lf(>ixtzm^mi^-t?>n&ms.y-tyi:. zco^m 

^mzwi-^ittiy-hmmmiittx . CLcoy-h 
yA yt^-th-^jmz^mz^wc^m^thtitz y 
yy^yt^ miy~hy^ ytmivu-i y^^ yX' 

mt tifcmmz^n htitir f mxi^wrimmb ^-r 

i>m^Wr:^m:iZt^X . 

mUmm^Ry ^ y\i. muy- V^^ffiny-? ^ h 
ir^-)V^-f\-LX Z <r>y- V^mmL\,z%^^ixtz3\ # z 
ly^ ytm3,mzziy-Sf9V-thiimxS>->X. mi 
riy9^Vii^-Mz\i^ 'y^j:<bi>wwimm&y^y 
t-:iy-^ \^l,tzmmW^fWm^^ixX\,-^h:it^ 

y- V t -^<r>^^coy- Yy^yt. r c7)y- h 5 
ytw<T\,zWLHtiixmimmMmt~H!i<r>nmus.y 
^ yt . mzy-Yy^ yi5Xi/mW}ms.y-^ yi:^u 
^itm^±izmm $ titz ymtmti xx/i^v^ 
y^-WMt. mmy-Y^-m^t-ttTFT<7)i^^m 
mizmfhixt: y y Y-r<Dm 1 <Dimu^i^ u n 

z<r>TFT<r)V—:^tiXX/Yh-<yi,zns5-t?>mi 
(D^mi&^Bi^u 3 ym±^zB.^'r^t^tzMm^lz^mi3< 
Y-r^ti/zm2(^nmm^Bi^vny^t. tmy~h 
y^ytYv-^ yy-^yx-m^ixfzmif^zm'^^ittim 
t . mile Yv^ yizfimth'm 2 <m^m.t^^ y 

mz^'^\zmi hlxtzW^cT) YV'-^ yy-i yt, 

v-^izMmti>m2<7)0mi^^i^v^y^bBm^ 
mm^m^mzis^mLfzv-:!i.mmt x d^^^ss^ 
mmzMx. 

mBy-hy^yajiX/mmf^mmy-iyii, ^miz 
mimti^ms&^ty.^^m4i mta^ u =? ym 
-fmt i^vaymitmx o^ty-Yf&um±.i>z^ifh 

tit:3\ttiiLy^ ytm^mzm^^ti^tinty^z^^a 
y^^iy' YTt^—ji'ti^m'f^ti. :i<r)ziy^^^Y7n—Mz 
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a. muy-Yy-(ymz/mmm^m.y-(ytmsf, 
mzmmtmmm^ma^mtii^ti, mtzy- hy^y 
axj/w&immy-f y<r>'Mts:< b i,-&izi±mmw^ 
mimm^iix\>^^ z b imib Lfzm^m:7^m.. 
msm4 3 mBMKi:m!&.mR±izwni>zmf(:>tirz 

y-Yb~i^(OmWc:^coy-Yy>(yb, Hff^y-Yy 

■i yb^mzm\'ft:>ixmmm.wskbnsm\iz-w<rm 
^^M.y-( yb . miy-Yy^ ytiXi/mmm&y^ 
yit-ttti&mitmLUzmm^ii. i^v::3ymmm 
10 v:'^u::iym.i\:m^i^^i.y~Ymm^b. tmy-Y 
Sr-m t -ts T F T<7)m^m(^zmft^titz y y y- 
ycnmico^mt^&i^v^ymb, Z(dtft<ov-x 
tiXr/Yi^^ yi,zn^-thm 1 (onmm^mi^ u 3 ymi 
t-isit (^ixtimmmizy^^m^tfi y -r $ tifz^ 2 <o^m 

^Si'UnyJlt. mUy-Yy^ybYU^y^^y 

x-mttLtzmmizw^i^titi irox 

b. mBY U-! yizicimi-im2(o^^sm^>' 0 a ym 
±*»^M^E$ii. miy-Yy^ yb^-tiumz^ 

mzm'ft:,ixf::mi::^c^YU^ yy^ yb. mBV~x 

msmi,zmi^uzv-xmmbXf)ssi^m^Bm^^iz 

MX, 

MJi{=^«t ^tifzB I # ttj 1 7 -o- mriBif ftb^a^ y 

yt^SW^tcSfi^LTtBfne I TO J: y^ 
[000 1] 

[0002] 

h^i:vh»;.y^'X^i7)2Sili*JS>0, ZZX'lt-r 

YV'yi^xm^i,zmLxm^x\^<. ^fcrxi^f^cos 

-fSrfflV^T. ffiB^BJrittSX'f ./f•ig»•rST:?•r-^7'• 
T^'v'-fy • Vh'J y:7X^{l, MOS h^yi'';^.:? 
■^5:6^. ^^V7.:^m'=F^MlM (metal insulator me 

tai) m'f-i:m\'^x^mrth:Hmz±^iixtf^. m_h£o 

x-fxru^ 1 99 1 J mcl¥L<^'^4>^-cu-&. 
[0003] ZtlkOWLFsf^ :^yi^-^n, M^Stcoifi) 


<3) 
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[0004] -mzm^mi. m3<DXo i>zm^^ti 

TnMM. y-hy-(y (100) . YV^yy-iy ( 1 

0 1). wms.^i.x/mi^A^4 y ( 1 0 2 ) s— 

ffitU^cic^t'&O, :£*fc:(iKP-fy9'f> (10 10 

1 ) ifiWl/. Hl^-f yi^ (10 3) t:g^$nTv\ 

c 0 0 0 5 ] -:}]. ±TtwJiy- h 9>f >' ( 1 0 0 ) a 

l^ffliW^*9'f y ( 1 0 2 ) y- h7-f >- ( 1 

0 0 ) My- vm=i- (104) fc^i^^n. *iffij^fiv 

-< y ( 1 02) {i. y-h'y^y ( l OO) ^et^JSJ: 
e >- ( 1 0 5 ) T'Mfft3g^^$ixTv^l.. c: 

<7)^^v-f y (105) ty-Yy^y ( 1 00) {ii? 

nXV^S. 20 
[0006J 

MAMy-vv^y (100) tmmy-iy ( i o 

5 ) <7)c7nx:t— >'N'-S'5^L, rjy^^' hTi-^—fV ( 1 0 
6) iitbxy-hy^y <100) b3\^liily^y 
(107) 3&i3y:J'7hL.TV^S, ff«xJf>-'-N7-^ 
( 1 0 0 ) ti, C r^A 1 X OfiIcO, y-hmi!^<7)m 

m.^izz(Dy-( y<r)msim^t^ti. ^r-s-y^^y^ 
[0007) --:fj, wmicow<^zw\^. y-yy^y 

[0008J 

[0009] ^2{zm)^s.y^ y\i. y- vim.wk<^ 

ay-$'-?h7t^-}V^'ftLx:i<r>y-VimmJ:.\<zm&^ 
fvftB\^^Ly-i yh.^mz-:iy-99 Vthm&X'^ 
^T, mtzxy'^'^^Yit-Mz^ 'Jfti:<ti^mmm^ 

X'fmthi:>(r>xthh,^3\,zy-hy^yiix-(fmm 50 


!^m^5-32337 5 

4 

^My^ y\i. mM\.zmimim^^ixi,^wMmk o 

^ h7^-;Kc{j. m%ty-Yy^ ytiXtfmmm^M. 
y>{ytn.%m\.zn^\MimmMm^m)i!,L. mi^y 
-Vy^ yaxx^mm^&y^ y<ry}'^^j:< t i,-mzm 

l00 10llS4t3*ia«)«4m«SSr. ITOiOfiKL. 

y- v^mL'^zm»wzm\i!,Ly^ ytmmi)} 

^S.'y^y^m^mzW^'tioy'S'ifYii-^-Mz. m 

leMKj^s y^yt m^mzw^ Limu i t o j: o ^ 
hy-{ymm'kn\i^LxmKthi><r)Xhh. 

[00 11] 

If^ffll line. 7ti:X^'-h5^y*»'Cr. Cuhh 

wiiA 1 m(7Mim^^-f^±W,y^ yx'h 0 . ^<r>iL 
\,zmfiMx. ^>ixl.XS, C VD^tci Si^'- hie 
IgtlKiDJgBiDl^S-i^T t . 3 y f *-;Ut3SSai LT 

v^i,iTO{i. if^^mrmm^m^hmm-hh 

<7yx\ sm^ji^y-?^ V'k%h:ibt<X'^h. Sg2fc, 
mmm.y -iyiyy-y-y^yt mmx-mm^tix v ^i. 
cr>x\ ziy h^r^—Mz I TO(r)y-^ y^mta^-t^ 
:Lbi)^X'^h. 

[0012)^31=. Bis^tfcm 1 Rifm2<7)mjs.i,zi3 
v-^T. y-h7^y*7t{i^a»^«7^y<o±;ifc:iT 

0*i|5tt'c>tll.J^> ZCO I TOco±tciESi^'J nyg 
^tJSSr^-t-fJ^y^yK-fkJKSrJ^J^-^SCrtT. I TO 

TOiiffay^:^ hTi-^-j]^X'mtiiLX\>^?><r>X\ ^ifSrn 
y:?^'MtSrt#l.::i:*iTS6. 
[001 3] 11413. Zer)lTO^:nm&y^y'>zm 

mvtz^^. mm^&^iz^j:i>3^i'ZiTotsiim 

[^±^-^hZbifiX'^h. 
[0014] 

[iiifi^ij] i-fmnc, mii5Xzm2t:^^.LX. 3 
y^'i' hffiiiJriSB^I.. :^^xms. (10) ±(c|g{t 

/i>ixTv^^v-f y ( 1 1 ) ^'-h7-f y*5j;y«i«> 
^M9-^yfc:Ji*i5L. 0Ui. T«tcCrco5-fy (1 
2 ) 3ti«, ±®t:{i I T0<7)7-< y ( 1 3 ) *<iSft4)ixT 
v^S. ttzmiii. TMiz I TOco7-( y ( 1 3 ■ ) 

±Ji{CliCr<07-^y (12") *ii5ttA>tLTV% 

I.. 

[0015] ttz:i<o±izmi'rkiy.iy'-htmm ( 1 
4) i^y3yl^fbl^i7t:W/t>J;i^i^'jaygikll 

V^. t*^Ls^U3yM<USI4. a-S i(^)l!f#14 (TF 
T#tt) i^aiffc-r2./S*^tC, a-S i<7)T«(c. i^'J 
rjyg-(l:JB!S-mt^lid**J;v%. U*»L l TO<7)±{c 


(4) 
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mmmiv^ yi-ki^tzm^ ( i o ) co±mizii^ 

X-7CVDj*^{;J: >5> i^V^ymm (15) , z^V 
^ym-im ( l 6) jsit/a-S i Sra^^t^JJo 

[0016] Z<7)y- h^fe^M (14) ±^r|±. TFT 

mm (14) t^lStfoit^n y^^\.t^-,u ( 1 7 ) 

j> 0 . cioy- h^iSM (14) o±*^^®ft§ixfc§i 

^tULy^y ( 1 8) Zff^ny^^Yiti-iVp^^m 
fi&§il, ^-^y ( 1 1 ) (18) 

(00 17] ^^mcTmrnt. miiiX-(m2<r)iio 

ic. I TOtfO^-f V ( 1 3) , ( 1 3 ■ ) *<3>-^:?h 

^imx'm^'&^-^-thnmx'hht:ib\,z. -ms,^ 

^"^->Xi^Smtc^y-?9V'&.ifi%t:,fli>, iiT'01 
iOCrM ( 1 2) {i, rjy^i?h;jt-;|^ (17) co^lJf 
T\ ±i^TV^4*^, I TO (13) i: ll t J: ^ tc. 3 

h^itti. mo<^Xb Bco::iy^^h^'i^lz^ m 

OCOfth'OiZ^ SnOj. TiOz, CdO. CdzSn 
O4. In203. ZnO^T'tJ;^^. 

[0018] d:tzTFTmmx'M^mzftimLf^mm^ 
m5im^xmmi-?>, i-r. mm^mm^m^(2 
0 ) ±izm!&^fitcy-h (21). fcit/cKoy-h 

(21) t— f*rCJgfife$tin:^Si3js:(7)y_h9>f y ( 2 
2) i:. ^0^--h7>fy (22) tm!S\LXm^^tL 
f^nm^MMM (23). tJil/Clcoffilft^fi^ ( 2 
3 ) i:-i!|sT?gfiS;$it/i1i5l!)^47^ y (24) m 

mmirzms^mcmm ( 2 o ) o^Mttj^^^fj^y- 
himm(25 ) *5j>i.. 

[ 0 0 1 9 ] ( 2 2 ) T«*«-^Si^-C^LA: 
C rc07^ ±@*iZ^.mT'^L3t I T007-^ >' 
T t % * 7t{STii:<)«r^JilSTS^ ttz I TO cT)^ 

ii'^cC rc7>ftt>0C, Ta. Cu. A 1 ^Ttav*. — 

mzy-h'p-iyt wmm. v^y\i. n-JMx-m^ 
if-hy-iy (22) tmm^s.y^y 

( 24 ) fi, mUi^^l 0 OOACOC r i:*«)l 0 0 OA 

[0 0 2 0] @Sc73TFT*«Jg«$<XTV>SSB^^4.t 
miCl±. -^hV yf^xmzTFT (26) 

(2 7) ij^m'Thtl. ^^J^SrJ^jigLTV^i.. |fS«l« 
fimflg (23) t-i^<7m!S}^My-( y (24) H 

U'-f ^^'f >- ( 2 8 ) co:&m(Dm 1 w^iflft^M^-f 

(2 9) t-f4=fc=5rO. ClO^'f:^ (2 9) {4. 


[0021] ^/cy-h^-f^ (22) {4. ^i<^mm 

^A-7^y (29) i;3^LT, :^'yxm^(r>mj2li,zm. 

ifhtitiy-hm^oo) izmtELx\.^^. ccT-* 

^HJo#@j{4. y- h 5^ y ( 2 2 ) il/c{4*gW^a^ 
-fy (24) mi«0«g«>^»7^y (2 9) 

y-hy^ y (22) m5<7)J:ol,Z^-thfzl!f> 

10 OxEpT'^LTtny:?'^ h*— ;P (31) co^mtX'— 
j^WiX'TFilfzCry-^y^m^L. Z<7)Xtx.i)^(3a 

yi^i'hmmtx'ii. u^jmi&x'^LfciTOy^yt: 
m^E^itt, z(nmmzx*), ^yi"pV'!i-^-)v (3 

1 ) {i. I TOifim^LX\'^i<r>X\ IMl.zi'ux^- 
>^'-S:^-rS:'ii6^oml oa® (32) ^^^LXi> 

m^x^y-^i^vw^trntytih, t.fz-tr-v^=i- (3 
0) . Yu^ym-niix/rni^mm^i,. t-ry- 

hy-^ycoCrt^mfMt. Zcr>±l,zlTOi!mnii>tl 

x\.^i(^x\ y~h^m^-ftLxz<7)±M(izi&inc^ 

20 2comfii (3 3) fc<^^^(±. xEPT-S^t/c3y^i?h 
I TO*<SSajLTV^SfiOT^if:5rr? yif^h'^ 

10 0 22) ttimitiXim2X'm'MLfzm>7. cr 

yfc iTO^-o-o^iiffijtJi^tcLTtiv*. c 
<^^i^comm^mm't?>f::if>i,z, iEpTT-^L^-^Bif 

- h^'f :^^fiii»w»7'f y(r>2mmmi. Tm<7)y^ 

yi:±m<Dy^ yimo Xdlzm^Ltiiioi!^. Tm<7> 

y-ly(r>X'f"yyi:±m<r>y^yi)mf:,if^<r>X\ mL 
30 TV^S. 

[002 31<J:lcy-h (21 ) . y-hy>(y (2 

2 ) . m&}^m.mM (23) tj iixasij^g^-^ >' ( 2 

4 ) ^5'-^tf;^5XS« (20) Izii^ y- M^)K*« 
^LX\^ti)K im^t^^m^ (30) :^r6lcO«i^fcJ4 

[00241 zeoy- himma. cvomx-msit^ti 

40 /C*«J1 500AOS i 02t*«Jl 5 0 0AOS i NxJK 
X'$}i,. ;iZX'ii. Z<7)fSi(7)i^r) izs i Nx^il. S i 
02*ST-tJ:v%t. c:o*a«o)KS-2lil<:ofigMXgcc 
^i-ftTmL-ct>J;v^. 2mmmt-i-^ztX'\^'yi)'^- 
;l'5:MiJ'-$-»i-*it*»'T'#S. CICT'S i OzJKi: S i 

McO 2 SfllJitt . *^HBom 2 <0!f#§^ fc ^ S i: c: 
T'&S. —mza.-s icOTSiZli^ JK^tt^TFT!^ 

50 1 ^ i: t: . Mtimm^mmm (23) 
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{0 0 25\:mmz-fh:LtX\ ITOCO±{J. Si 

tC:<?3±lcS i Nxffil^rm-tSCltfa-S i 
t^^T^I..!Sm. SiOz. S i NxtJit^a-S 

[0026] I TO J: OlS-S^mfii (27) 

i:. y-h (2 1 ) $:-*ifi!ti:-t-&TFT (26) OS 

em^ic, m<j^;isa/iy>'H-roi^io^^feB^B 

x'Jn^M (34) . ^WUmm{35) . ISilXN 
* at; K - r § n/^S 2 W?Sb^b >- u 3 yia ( 3 6 ) 

^<r>v-xw$i,^nmt^m2(n'iY^^^i^')-:3y 
ig ( 3 6 ) iii.ifm^mm. (27) fc^Mwtcs^i-i. 

V-xmm ( 3 7 ) i: . lute Kl^'f >^iit::*^l5-r&m 20 
2<DnMm^>'V 3>'j« ( 3 6 ) Kl'^f >'9-f ^ ( 2 
8) &m-fl.HWy«S (3 8) i:5&5*S. 
[00271 TFTKit*5-rsy-b^^lEJifc*i. ^ 

1 0 0 0AO/>-h'-r<?)T^:;W7rX • v-U3y?g1± 
B(a-SiJl) (34) i3j:ir*«j5 0 0A(?DN*a<0 
r^:;l':7rX- i^UayrjyrJ'i!' (N*a-Si 

m) (3 6) tmm^ti. ^^ry^Mzidm-tta-s 

iJi (34) kN*a-SiJi (3 6) t<7^iZ\t^ m 

2 5 0 0 AOS i N X J: D^&^^f^tfiiSliK 3 5 ) 
Win^ixX\^h. HP-fymS (38) ti. }^iy-(y^ 30 

y ( 2 8 ) t-*-C\ V-xmSi ( 3 7 ) {i, 
fig (27) tayrJ'^^hU. W#i:tR-W4TJ^^S 

[0028] WT(i0S^UTV^^V^A*±Jgt3lS. miii 

m.^ti^^^ixx^m:}fim i^ti^ . 

[ 0 0 2 9 J JiLh. y-h^^y (22) td, 

m 1 onfii (32) (OTm^m&Lxm i o^ii»«»5 

-Yy ( 29) t:^nX:t-^N*-L-rv^S. CcO^'nXjj- 
->'N'-fii3tSr)atUi^t>0*>'ia6X'S>&. ChDT^t 

7t:=jy:?j?f-ss^j.:i3^{i, ifkb'm\:.X'hi><nx\ mt-m 

[OO3Ol-^0^t5^-rCrO7-<yli. b'V>fy 50 
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^-^ y ( 2 8 ) t/::f^i^ (^tiT . m i offltt^ 
a^'f y ( 2 9 ) (D'^wtx'ii. zmWiX'yji-t i to 
<7)y^y<o;i).tm&LX\-'^h. z^^-if^^^Lfzi^cot^ 
D t^-S . c: CiTii I TO*<StJi Lfzziy:^ ^ h^i-^-JU 
(4 0) 5:/M.T. 1130^ (4 1 ) ty-h^-f y 
(2 2) *<:t-S-yr?3y:J';7h LTV^S. ClcOSSSO 
m@ (4 1 ) li. COg|5t3-t'=jy;5':7h*-^l' (4 2) 
{cSffiL-Tv^szi^llT^^tT^c I TOo^-^ yt 3 y 

[003 11 

9 hrti-Mzamit^ixx hmm&^^-t^mwmta 

§tLTV^S<0-C\ l^aXS (CVD^) Sr^-Ct. C 
u^^A l^i:P^03y:J'i7 h^SS-^L^fV^. fsfo 
'C3yi5'^'M*ioK'ft;!{5!ioi^xs^^t3-?:'§. xs 

[003 21 !^tcy-h5^yj:y-v«^ (mzcon, 

ytmi<7)mm<Day'S^::^hys^^^M<-^h. wiza. 

Ma U^y- h 5 y^ffliBft^S^ ^ y icS^T . I T o 
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